Introduction {#s0010}
============

Viruses are the most common cause of gastroenteritis worldwide. Around about 4--6 million people die from diarrhoeal disease every year. Human rotaviruses (RVs), caliciviruses, astroviruses HAsV and adenoviruses are most commonly associated with gastroenteritis, although many other viral diseases may be complicated by gastrointestinal symptoms. Even outbreaks of severe acute respiratory syndrome (SARS), coronavirus, H5N1 avian influenza and Ebola were associated with gastroenteritis.

RV is the most common worldwide cause of infantile diarrhoea and the most common cause of hospitalisation due to infantile gastroenteritis in industrialised countries. Other common viral causes are human astroviruses, human enteric adenoviruses and caliciviruses. Caliciviruses (genus norovirus (NV)) are the most common cause of gastroenteritis outbreaks in developed countries.

Rotavirus {#s0015}
=========

Properties {#s0020}
----------

RVs are double-shelled, naked, round particles with a characteristic appearance on electron microscopy (EM), hence the name rotavirus (rota means wheel in Latin). These viruses are about 70 nm in diameter and contain 11 segments of double-stranded RNA. RVs are very resistant to desiccation and can survive in the environment or in faeces for more than 7 months.

Epidemiology {#s0025}
------------

Rotavirus outbreaks are more common in winter in temperate regions. RVs spread by faecal-oral and possibly respiratory route. RVs cause about 50% of human infantile gastroenteritis cases. Outbreaks typically occur in crèches and hospitals.

There are many different RVs serotypes allowing for repeated infections in humans, although there is some immunological cross-protection. The first rotavirus infection, therefore, tends to be the most severe. RVs are responsible for 600 000--1 million deaths per year and are the leading cause of hospitalisation due to diarrhoea.

Pathogenesis {#s0030}
------------

The incubation period is about 1--4 days. RV infects enterocytes resulting in villous atrophy of duodenum and upper ileum. Enterocytes need to regenerate for individuals to have clinical recovery. Since villous atrophy ([Fig. 1](#f0010){ref-type="fig"} ) leads to loss of brush border enzymes rotavirus infection is often followed by prolonged diarrhoea and lactose intolerance. A viral protein NSP4 also acts as enterotoxin causing a secretory component to diarrhoea. RV can also activate the intestinal nervous system leading to an increase in secretion of fluid and electrolytes. Infection is not only restricted to enteric tract, but virus can be detected in the blood in some cases of infection, which may explain the several systemic symptoms.Fig. 1Villous atrophy.

Clinical features {#s0035}
-----------------

Fever and vomiting is followed by severe watery diarrhoea of up to 20 stools per day. Disease usually occurs in children under the age of 2 years. Duration is from 3 to 9 days. RV infection is a common cause of severe dehydration. A temperature of above 39°C is a common finding. On the other hand infection may be asymptomatic, especially in individuals under 6 months or after 5 years of age. RV is also associated with systemic and respiratory disease in infants.

Human caliciviruses {#s0040}
===================

Properties {#s0045}
----------

These are icosahedral naked viral particles, about 35 nm in diameter with cup-like indentations. Calicici is derived from the Latin word 'Calix', which means cup. The viral genome is a single positive RNA strand of approximately 7.5 kb in size.

Epidemiology {#s0050}
------------

Caliciviruses are the most common cause of sporadic acute gastrointestinal illness except in infants. Outbreaks occur all year round. There are two genera affecting humans: NV, which includes the most common causes of outbreaks, and sapovirus, usually associated with gastroenteritis in children. There are many different strains of NVs belonging to four genogroups. A single individual may suffer many NV infections in a lifetime. NVs have very low infectious doses and less than 10 virions could be enough to cause disease in a healthy adult.

Spread is faecal--oral and outbreaks from contaminated water and food sources are common, but are usually accompanied by further secondary person-to-person spread. Faeces and vomitus are infective and viruses may be aerosolised during projectile vomiting. Caliciviruses also survive in the environment on surfaces and contaminated fomites can play a role in outbreaks. The incubation period is usually 1--2 days, but may be as short as 12 hours. Outbreaks have been reported in nursing homes, military bases, school campuses and cruise ships. Attack rates are about 41% with the rest having asymptomatic infection.

Pathogenesis {#s0055}
------------

Little is known about the pathogenesis of human caliciviruses. Genetic susceptibility and immunity to NVs are discussed in the calicivirus chapter.

Clinical features {#s0060}
-----------------

Individuals present with nausea and vomiting that can be projectile, stomach pain and watery diarrhoea. Carriers may be asymptomatic, but asymptomatic carriers are less infectious. The duration of illness usually is 1--3 days.

Human astroviruses {#s0065}
==================

Properties {#s0070}
----------

These are 30 nm naked icosahedral viruses. On EM they can appear as five or six pointed stars. Genomes are positive single-stranded RNA of about 7 kb in size.

Epidemiology {#s0075}
------------

Human astroviruses (HAsVs) are a common cause of endemic diarrhoea. They are usually spread from person to person. Large common source outbreaks (food and waterborne) also occur. Outbreaks were reported in schools, geriatric care facilities, and adult and paediatric wards in hospitals. It is also associated with gastroenteritis in surfers who are exposed to contaminated sea water. During common source outbreaks secondary transmission can occur. Incubation is 1--2 days. HAsV can also cause diarrhoea in immunosuppressed patients.

Pathogenesis {#s0080}
------------

Little is know about HAsV pathogenesis. (For more information see HAsV chapter.)

Clinical features {#s0085}
-----------------

Diarrhoea is usually mild -- lasting from 1 up to 14 days. (For more information see AV chapter.)

Human enteric adenoviruses (adenovirus 40 and 41) {#s0090}
=================================================

Properties {#s0095}
----------

Adenoviruses are naked capsids, about 80 nm in diameter. On electromicroscopy characteristic penton fibres are visible on apices. The genome is double-stranded linear DNA 36--38 kb in size.

Epidemiology {#s0100}
------------

There is no clear seasonal peak incidence. Transmission is predominantly by person-to-person spread. Enteric adenoviruses are the second leading cause of hospitalisation for viral gastroenteritis in infants. The average incubation period is 2--3 days.

Pathogenesis {#s0105}
------------

Except for the fact that enterocytes are infected, little is known about the pathogenesis of adenoviruses gastroenteritis.

Clinical features {#s0110}
-----------------

Enteric adenoviruses cause a similar clinical syndrome to rotavirus infantile gastroenteritis, although diarrhoea predominates. Duration of symptoms is from 1 day up to 7 days. It tends to be less severe than rotavirus diarrhoea. Adenovirus diarrhoea is sometimes complicated by intussusception.

Laboratory diagnosis of viral diarrhoea {#s0115}
=======================================

A stool sample is preferable above a rectal swab for diagnosis. Rapid diagnosis is available for RV and adenovirus 40 and 41, and can be performed either by latex agglutination tests or an enzyme immuno assay (EIA), which is generally the more sensitive method but needs the availability of a laboratory facility. Where EM is available it can be both a rapid and sensitive test for diagnosis of RV diarrhoea, since the virus is excreted in very high quantities. EM is also valuable for diagnosing HAsV and calicivirus diarrhoea, but not for adenovirus diarrhoea since it cannot distinguish between diarrhoea causing (adenovirus 40/41) and other adenoviruses excreted in stool. Molecular techniques such as reverse transcriptase polymerase chain reaction (RT-PCR) or PCR are becoming the diagnostic methods of choice since it is most sensitive and could genotype the strain, thus proving to be very valuable in investigating outbreaks.

Prevention of viral diarrhoea {#s0120}
=============================

General prevention includes sanitation and hygiene. In health-care settings hand-washing and disinfection of surfaces are important, although viruses can also spread by aerosol. Vaccines have not been available except for RV, for which the first registered RV vaccine (Rotashield, 1998), which was a human-rhesus reassortant vaccine was withdrawn due to an increase in the incidence of intussusseption in vaccinees. (New vaccines are discussed in the rotavirus chapter.)

Treatment of viral diarrhoea {#s0125}
============================

No specific treatment exists for viral diarrhoea. Replacement of fluid and electrolytes are essential; either by oral rehydration or intravenous access in case of severe dehydration or frequent vomiting.Stop/Think▪A breastfeeding child presents with vomiting, watery diarrhoea, 10% dehydration and a fever of 40°C. Is this more likely to be viral or bacterial gastroenteritis? How would you manage the child?▪It has been found that despite strict hand washing and other standard precautions, nosocomial outbreaks of rotavirus still occur. Why would that be?▪How could the epidemiological pattern help you to distinguish a norovirus outbreak from bacterial food poisoning? Key points▪Rotaviruses (RVs) are the most common cause of infantile gastroenteritis worldwide.▪RVs can cause high fever and severe dehydration and are the most common cause of hospitalisation due to infantile gastroenteritis in industrialised countries.▪New promising RV vaccines have recently become available.▪Noroviruses are the most common cause of gastroenteritis outbreaks in industrialised countries.▪A stool sample for molecular testing is very valuable to characterise and describe viral gastroenteritis outbreaks.
